The interfacing of a on-chip microreactor with the external world is investigated from the microfluidic point of view. A solution for coupling of input and output capillaries perpendicular on the micro-reactor plane is presented. The micro-reactor consists of a planar array of 7 x 7 metallic electrodes covered by a borofloat® glass reservoir provided with openings for the input and output capillaries having an internal diameter in the range of 220 -500 µm on a chip of 12 x 13 mm 2 . The reservoir has a volume of 60 µl and was manufactured by means of wet etching using a lithographically patterned Au/Cr mask. The capillaries are vertically inserted in the reservoir's openings and leaned by means of silicone rings with cylindrical and respectively conical shape, the larger of them being glued with a silicone based adhesive. The key process steps were: cutting the rings with appropriate shape, size and contact surface; aligning and gluing the fixed rings. A functional trail of the obtained microreactor has been performed in an electrochemical set-up that allowed a continuous flow of the analyte of 10 µl / min.
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Introduction
One of the main problems encountered when manufacturing microreactors with continuous flow of the externally pumped analyte is the coupling to the input and o utput capillaries. A micro-chamber consisting of an array of gold electrodes covered by a glass reservoir provided with openings for the input and output of the liquid sample, has been previously reported 1,2,3 ( see Figure 1) . The working electrodes, placed in a 7 x 7 array with a period of 160 µm, have a diameter of 70 µm; the four counter-electrodes have a diameter of 140 µm and are placed symmetrically in the peripheral part of the array. The manufacturing techniques used to obtain the gold electrodes are common to the standard planar technology: optical lithography and chemical vapour deposition techniques The glass reservoir (hold capacity=60µl) has been manufactured by means of wet etching through a lithographically patterned Au/Cr mask. The perpendicular connections to the capillaries have been built out of silicone adaptors with cylindrical and conical shape, the larger of them being fixed by means of a silicone based adhesive. The chip size is 12 x 13 mm 2 . The electrical connections of Kelvin type are soldered via aluminium wires on a standard RS-PCB (6x6cm 2 ) and allow electrochemical measurements when a reference electrode is inserted in one of the capillaries.
Experimental results

Cutting the appropriate silicone adaptors
Adaptors of silicone with cylindrical or conical shape have been cut to the appropriate length (1.5 mm respectively 5 mm). An in-house built tool of minilathe type 4 has been used in order to obtain a minimal roughness of the cut surfaces. The minilathe has been provided with a wooden axis. The cut surface quality allows a perfect contact of the adaptors with the reservoir without loosing the perpendicularity between the adaptor axis and the reservoir surface. In the Figure 2 the conical adaptor inserted in the cylindrical one is presented. One can notice the edge sharpness and the smoothness of the cut surface.
Aligning the silicone adaptors
The silicone cylindrical adaptor has to be centered over the reservoir opening (Figure 3a -top view focused on the upper surface) allowing the capillary tube to pass through the opening and enter the reservoir chamber. The transversal section of the opening is presented as a drawing in the Figure 3b . The maximum diameter D is 650 µm and the minimum diameter d is 350 µm. The outer diameter of the cylindrical silicone adaptor is 2400 µm and the inner diameter is 850 µm (see Figure 4) . The outer diameter of the capillary tube is 330 µm. The conical silicone adaptor has an inner diameter of 335 µm and an outer diameter in the range of 600 -950 µm, and acts as a buffer between the capillary tube and the cylindrical fixed adaptor due to the elasticity of both the adaptors. Misalignments of the cylindrical adaptor up to 100 µm are compensated by the elasticity of the adaptors still allowing the capillary tube to enter the reservoir chamber under the opening. For centering the cylindrical adaptor an in-house developed coaxial device has been used 5 . In Figure 5 one can see the capillary tube connected to the reservoir chamber by means of these two adaptors. The conical one is tilted with about 5 degrees on purpose to be easier identified in the picture.
2.3.Gluing the silicone adaptor
A silicone based adhesive has been used in order to glue the cylindrical adaptor. The glue is applied as a liquid monomer and polymerizes in-situ becoming a white, opaque pellicle. Heating under an infrared lamp can reduce the polymerization time to 30 minutes but in the same time determines a decreasing of the viscosity value, increasing thus the danger of spreading of the glue in unwanted zones. Special care has been taken in order to determine the optimal quantity that should be applied on the surfaces in contact. A smaller glue quantity leads to an incomplete bonding. A larger glue quantity can expand in the opening area and prevent the capillary to enter it (see Figure 6a and 6b). In the Figure 7 is presented the mini chamber with glued input and output adaptors. 
Test application
The obtained micro-chamber has been tested under continuous flow of 10 µl /min in an electrochemical set-up presented in the Figure 8 . The capillaries mounted in the adaptors (3) on the reservoir (2) covering the electrodes chip (1) have been connected to an external pump (not shown), and a reference electrode of Ag/AgCl (not shown) has been attached to the output. The electrodes have been connected to a standard PCB (4) by means of Al wires (5) thermal / ultrasound soldered and further to an adaptor board (6) by means of mini-plugs (7) in order to reach the signal generation, power and measuring unit. Electro-chemical addressing of bio-molecules has been successfully performed 6 .
Conclusions
A technical solution for micro-fluidic interfacing an on-chip micro-reactor with the external world was designed, experimentally obtained and tested. The previously manufactured micro-reactor (a planar array of 7 x 7 metallic electrodes covered by a borofloat® glass reservoir with a chip size of 12 x 13 mm 2 and 60 µl volume) provided with input and output openings was coupled to the capillaries ( 220 -500 µm outer diameter). The perpendicular coupling of the capillaries on the micro-reactor plane was approached. The capillaries are inserted in the reservoir's openings and leaned by means of silicone adaptors with cylindrical and respectively conical shape. Figure 8 . Electrochemical set-up for addressing the bio-molecules. 1-electrodes chip; 2-reservoir; 3-adaptors; 4-Printed Circuit Board; 5 -Al wires; 6-adaptor board; 7-miniplugs The cylindrical silicone adaptor (with an outer diameter of 2400 µm and an inner diameter of 850 µm) was glued on the micro-reactor surface. A silicone based adhesive was used and in situ polymerized. The conical silicone adaptor (with an inner diameter of 335 µm and an outer diameter in the range of 600 -950 µm) acts as a buffer between the capillary tube (330 µm outer diameter) and the cylindrical fixed adaptor. Misalignments of the cylindrical adaptor up to 100 µm are compensated by the elasticity of the adaptors still allowing the capillary tube to pass through the opening and enter the reservoir chamber under it. Inhouse built devices have been manufactured for cutting and aligning the silicone adaptors. The capillaries have been further connected to an external pump and the continuous flow of 10 µl / min was performed. Experimental electrical connections to the signal, power and measuring unit, have been developed (by means of standard PCB, Al wires, adapting board, mini-plugs, connectors), in order to insure the individual addressing of the electrodes. A reference electrode (Ag/AgCl) was inserted in the output capillary. A functional trail of the obtained micro-reactor has been performed in an electrochemical set-up that allowed the successful addressing of bio-molecules.
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